Introduction
International tax avoidance by multinational firms has been at the forefront of policy debates and news coverage in recent years. This paper provides a brief overview of the challenges and policy debates regarding taxation of multinational corporations and provides novel descriptive evidence on the case of Chile.
With growing globalization of ownership structures and financial flows, multinational enterprises account for an increasingly large share of the global economy (e.g. Narula and Dunning 2010; Clausing 2018) . A growing body of evidence, building on Hines and Rice (1994) , suggests that multinationals artificially shift a large fraction of their profits to low-tax locales (see Dharmapala 2014 for a review of the empirical literature). More than half of the foreign profits of US firms, for example, are booked in Bermuda, Luxembourg, Switzerland, the Netherlands, Singapore, Ireland, and Caribbean islands (e.g., Clausing 2016) . By one estimate (Wright and Zucman 2018) , this shifting is on the rise and has reduced the effective corporate tax rate paid by U.S. multinationals on their foreign profits by more than 6 percentage points in 2015. Multinationals from other regions have similar incentives, suggesting that global revenue losses due to multinational corporate tax avoidance may be sizable.
Profit shifting is particularly concerning for developing countries and emerging economies, where building tax capacity is a key policy goal, both to finance public infrastructure and services and to reduce distortions in the economy (see Pomeranz and Vila-Belda, forthcoming, for an overview of recent economics research with tax authorities). As economies grow, their number of multinationals tends to increase, and the question of how to monitor profit shifting becomes important (Johannesen et al. 2018) . Developing countries face a fundamental tradeoff in dealing with multinationals. On the one hand, multinational firms are often believed to be an important vehicle to bring managerial best practices, innovation, investment, and increased productivity, and there are important debates about whether governments should therefore subsidize such firms' investments (e.g. Spencer 2008 , Harrison and Rodríguez-Clare 2010 , Kose et al. 2010 , Alfara and Chen 2018 . On the other hand, multinationals often have more avenues and resources to avoid or evade taxation, compared to domestic firms that cannot rely on international networks. International tax arbitrage and tax havens can also affect the location of real economic activities (De Mooij and Liu 2018; Suárez Serrato 2018) . Against this backdrop, how can governments improve their ability to attract investment by multinational firms without compromising their capacity to collect taxes?
There is a lively debate on how to curb multinational tax avoidance. The OECD encourages governments to spend more resources enforcing the rules that currently govern the taxation of multinationals. However, as discussed below, critics argue that the OECD framework is not ideally suited to today's globalized world (e.g. Independent Commission for the Reform of International Corporate Taxation 2015) and question its effectiveness to prevent profit shifting.
In order to shed light on this debate, in ongoing work we study the recent experience of Chile in tackling profit shifting through transfer pricing legislation based on OECD recommendations.
Common ways for multinational firms to shift profits
The key challenge of taxing multinational firms stems from the fact that profits are produced jointly by subsidiaries located in different countries but taxation is applied by each jurisdiction at the national level. The question then emerges, which parts of the global corporation's profit should be taxed by which country. Profits can be shifted from one country to another by manipulating prices of intra-firm transactions (so called "transfer-prices"). When a subsidiary in a high-tax country sells goods or services at artificially low prices to a subsidiary in a lowtax jurisdiction, this leads to a decrease in profits and a reduction in the taxes paid in the high- To counteract this tendency, many countries have agreed to use the so-called arm's-length principle to regulate intra-firm transactions (see Zucman 2014 for a description of the history and implications of these rules). This principle, established in the 1920s, stipulates that subsidiaries of a multinational firm in different countries have to set prices on transactions between each other as if they belonged to separate firms, i.e. as if they were market prices.
In practice, however, the arm's length principle can be hard to implement. Many goods and especially services involved in intra-firm trade can be firm-specific and may not be traded outside a given multinational group, therefore lacking a clear market price. It is often hard to determine, for example, what the market price would be for the right to use intellectual property, if the patent is only used by other subsidiaries of the same multinational firm, or how much should be charged for marketing services provided internally between subsidiaries of a multinational corporation. Empirical evidence shows that the location of intangible assets is systematically distorted towards low-tax locations (Dischinger and Riedel 2011; Karkinsky and Riedel 2012; Griffith et al. 2014; Alstadsaeter et al. 2015) .
Another method used by multinational firms to shift profits involves intra-group loans (also known as "debt shifting"). Debt and equity are treated differently for tax purposes, as interest payments are deductible. This creates an incentive for financing with debt rather than equity.
Multinationals can exploit this for profit shifting purposes without affecting the group's overall debt exposure by routing equity into low-tax affiliates, which then lend to high-tax affiliates, which in turn deduct their interest payments, thus reducing the group's overall tax liability.
Several empirical studies provide evidence of debt shifting, e.g. Desai et al. (2007) or Mintz and Weichenrieder (2010) . A meta-analysis by Heckemeyer and Overesch (2017) estimates that around 30% of overall income shifting can be attributed to debt shifting.
As companies have developed increasingly intricate ways to shift profits, the corresponding regulations have also grown more complex. In that context, devoting extra resources to enforcing the arm's length principle could potentially lead to a bad equilibrium: growing monitoring costs for tax authorities and compliance costs for corporations, with little increase in tax collection, resulting in possibly lower welfare. So far there exists relatively limited causal evidence on the impact of reforms to enforce arm's length pricing rules on compliance and tax collection. Measuring their impact is key to evaluate whether alternative approaches to international taxation should be favored.
Indeed, some fundamentally different approaches for international corporate taxation have been proposed (Devereux and Vella 2014) . One prominent such approach would treat Prior to the reform, the tax authority had only limited information on the activities of multinational companies. The reform strongly increased the reporting requirements on intragroup transactions, changed the burden of proof for the correct valuation of these transactions from the tax authority to the firms and boosted the monitoring of international transactions by increasing the number of specialized tax auditors devoted to these tasks. Chile is an ideal laboratory to study the impact of such changes, as it illustrates the challenges of taxation of multinational corporations for an emerging economy, and because the Chilean tax authority is known for having high implementation capacities and low corruption rates (Adimark-GfK 2006) . While Chile has a long track-record of using effective and innovative enforcement methods for domestic taxes such as the VAT (Pomeranz, 2015) , international profit shifting by multinational firms presents important and growing challenges for tax collection.
In order to study the extent of profit shifting and evaluate the impact of the new rules, we partnered with the Chilean tax authority to combine several administrative datasets, including corporate tax filings, filings on international transactions, and customs data. This data allows us to provide novel descriptions of multinational firms operating in Chile, discussed below. In ongoing work, we also analyze the reform's impact on tax collection and firm behavior.
Out of approximately 300,000 incorporated firms in Chile in 2010 1 , only around 5,300 had foreign affiliates, and around 630 had affiliates in countries that the tax authority classifies as tax havens. However, these firms account for a large share of total sales by Chilean firms. The firms with foreign affiliates account for around 40% of total sales by incorporated firms in the country, and firms with affiliates in tax havens make up around 13%.
Many of the firms with foreign affiliates have a network of affiliates in multiple countries. The mean number of countries in which they have affiliates is 4.1, with a median of 2 and a maximum of 96. Among firms with affiliates in tax havens, these numbers are even larger, with a mean of 8.6 countries with affiliates, and a median of 4. Such large and complex web of relationships may lead to both high monitoring costs for the tax authority and high compliance costs for the multinational firms.
In addition, the ownership structures of many of these relationships are complex and hard to track for the tax authority. Firms indicate in their tax forms whether the relationship with a given foreign affiliate is one in which a) the Chilean firm owns the foreign affiliate, b) the foreign firm owns the Chilean affiliate, or c) both are owned by the same third party. 50% of multinational firms list affiliates with relationships of type (a), 59% of type (b), and 45% of type (c). 13% have foreign affiliates of all three types.
Our descriptive analysis provides suggestive evidence consistent with profit shifting by multinational firms in Chile (See Figure 1) . Their tax filings indicate that multinational firms have lower profit rates (as a ratio of EBIT 2 /wages) compared to local firms similar in size, industry and region. This is consistent with the notion that they shift part of their profits to lower tax countries, and in line with the findings of Tørsløv et al. (2018) who show that multinational firms in higher-tax jurisdictions tend to have lower profit rates, and those in lowtax countries tend to have higher profit rates compared to purely domestic firms. This lower profitability leads to a lower probability of paying corporate income tax in Chile, and a lower rate of taxes/payroll. To compare firms with similar characteristics, observations are weighted by the inverse propensity score for being a multinational using firms' size category, region and industry. Outcomes in panels a and c 2 EBIT stands for Earnings Before Interest and Taxes, a measure of profits. We compute this variable using tax data by subtracting a firm's reported operational costs and financial depreciation from its total reported revenues.
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Profitability Ratios, a liates In ongoing work, we investigate the channels used by multinationals to lower their tax payments in Chile, and analyze whether the reform had an impact on profit shifting and tax collection. It is clear that the reform increased both monitoring costs for the Chilean tax authority and compliance costs of firms with foreign affiliates, boosting demand for tax advisory services. We conducted interviews with tax advisors of the four largest tax consulting firms in Chile, which revealed that their number of employees dedicated to supporting firms on "tax planning strategies" to comply with transfer pricing regulation increased about 15-fold.
Conclusion: Open Questions for Research
In an increasingly globalized corporate world, the debate on how to effectively tax multinational corporation has become of first order importance for many governments around the world. The magnitudes involved are large. In Chile, about 40% of sales come from the 2% of corporations that have affiliates in foreign countries. Many countries try to attract investment by multinational firms, as this is often thought to bring positive spillovers for economic development. However, multinationals often have more avenues to avoid taxes, which can undermine countries' goal of building tax capacity. Guidance by the OECD on how to reduce international profit shifting has been subject to controversial debate, but empirical evidence on its effectiveness is limited.
In 2011, Chile implemented an OECD-inspired reform that strongly increased reporting requirements for multinational firms and created a specialized unit to monitor transfer pricing.
This led to higher monitoring costs and higher compliance costs for firms, and increased demand for tax consulting services. It is, however, unknown so far whether it led to more tax collection. The growing number of collaborations between researchers and tax authorities, leveraging administrative tax data, has the potential to shed empirical light on this type of pressing questions and to help improve international tax policy.
